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THE CONSTRUCTION OF THE STANISLAUS LINE 


BY H. W. CROZIER.’ 


The transmission line of the Sierra & San Fran- 
cisco Power Company is usually known as the Stan- 
islaus line, on account of the fact that it transmits 
power developed on the Stanislaus River. A descrip- 


line was necessary in laying out the transmission line 
on account of the necessity of going around the 
southern end of San Francisco Bay. The line, how- 
ever, is about 134 miles long and is the shortest trans- 





Generating Station of the Sierra and San Francisco Power Company on Stanislaus River. 


tion of the line, some of the details and its construction 
will perhaps be of interest. 

The line is built primarily to transmit power from 
the power station on the Stanislaus River to San 
Francisco, where the power is delivered to the United 
Railroads who require from 16,000 to 20,000 kw. On 
account of the fact that San Francisco is located on 
a peninsula a considerable divergence from a direct 


1Paper presented before San Francisco Section, A.I. E. E., 
Jan. 26, 1912. 


*With Sanderson & Porter, 4 


mission line now delivering power into San Francisco. 

The construction of the line is of a very substan- 
tial character. Stranded copper conductors of an area 
equivalent to 00 are used to conduct the current, sup- 
ported by suspension type insulators attached to steel 
towers. 

In level ground the towers are high enough to 
support the lowest conductor 50 ft. above the ground 
at the tower, and the towers are spaced 800 ft. apart. 
In hilly or mountainous ground, advantage is taken of 
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the inequalities of the ground, longer spans are used 
where convenient and shorter towers on the hill tops. 
The wires are given a clearance of 25 ft. at the closest 
point. 





. Transmission Line Crossing San Francisco Bay South 
: of Dumbarton Cut-Off. 


Bay Crossing. ; 

In determining the location of the line three differ- 
ent routes could be followed; one, crossing the bay at 
the Dumbarton Point close to where the Southern 
Pacific Railroad crosses the bay; another, further 
south and skirting the marshy margins of the bay ; and 
the third, further south again but on more solid 
ground and parallel’ to the route followed by the 
Pacific Gas & Electric Company’s transmission line, 
built'a number of years ago. At Dumbarton Point 
the distance from shore to shore is considerable, about 
6000 ft. The shores are flat marshy ground and there 
are no hills or even solid ground at all in the vicinity. 
The type of crossing used at Carquinez Straits was 
out of the question. It would be necessary to erect 
towers and anchors in the marshy ground on pile foun- 
dations. Surveys of the channel were made and con- 
sideration of the kind of towers and foundations gone 
into in detail. It was found that a 3500 ft! span would 
be required with two high towers, or somewhat 
shorter spans could be used by making one central 
high tower with two lower towers in the shallower 
water in shore. Estimates were prepared on this basis 
and much consideration. given to the foundations re- 
quired, 

The long span required, the heavy current, and 
the deep water in which the foundations would have 
to be placed, made the estimates run up to a high 
figure. Before proceeding at Dumbarton, an investi- 
gation was started in the swamp ground on the south- 
ern end of the Bay to see if in the end it would not 
be cheaper and better to cross the bay at the mouth of 
Coyote Slough and build along the swampy ground. 

This investigation immediately disclosed the fact 
that the crossing would be.in not to exceed 27 ft. of 
water, and standard spans of 800 ft. previously de- 
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termined on for solid ground could be used. Although 
the line would be nearly three miles longer, the cost 
of the construction was found to be very favorable, 
and even with the line loss and extra cost of the longer 
line capitalized, the estimated cost was considerably 
less than that of the Dumbarton Crossing. Final de- 
cision was made therefore for a line running around 
the southern end of the bay for the following reasons: 

1. Standard tower construction same as rest of 
line. 

2. No strain anchors for long spans. 

3. Towers 162% ft. high against 210 ft. for long 
span. 

4. Much lighter towers on account of reduced 
span. 

5. Lighter foundations on account of lighter tow- 
ers and shallower water. 

6. Practically no danger from collisions with ves- 
sels. 

7. The Dumbarton Crossing has a very strong 
tide and vessels approaching the railroad drawbridge 
are difficult to-handle at some stages. 

The line finally used skirts the marshy margin of 
the bay and crosses the Coyote Slough at its mouth, and 
also another minor slough, the total distance being 
2700 ft. Four towers were erected at this point on con- 
crete and pile foundations. Each foundation consists 
of four piers. containing four piles each, making 16 





Strain Insulators on Transmission Tower. 


piles for each foundation. The piles are surrounded 
by a cassion, which after being driven into a hard 
layer in the bottom of the bay, was pumped out, ma- 
terial dredged to a safe distance below the bottom, 
and the hole filled with concrete, suitably reinforced 
with steel rings and with vertical rods. On the four 
cylinders thus erected a structural steel frame work 
was built and the whole when completed was encased 


February 3, 1912.] 


in concrete, making a four legged structure containing 
piles which go to considerable depth and firmly braced 
with structural steel protected by concrete. Upon 
this structure was erected the towers. 

Most of the craft navigating this part of San Fran- 
cisco Bay are small, consisting of scow schooners, power 
schooners and launches. No damage is expected from 
collisions with these vessels, as the concrete founda- 
tions are undoubtedly strong enough to resist collision 
with very much larger vessels. The transmission line 
clears the water at high tide by 120 ft., which is ample 
for any vessels navigating these waters. 

In addition to the crossing of the Alviso Slough 
there were a number of other sloughs of more or less 
importance which were crossed, and which it was de- 
cided by the U. S. Engineers would require clearance 
in some cases of 120 ft., and in other cases of 90 ft. 
The foundations, however, were on the banks of the 
sloughs and have been previously described. The tow- 
ers were similar to the ones used at the Alviso Cross- 
ing, consisting of a standard 50 ft. tower with a 62% ft. 
extension where 90 ft. clearance was required, and 87% 
ft. extension where 120 ft. was required. 

In the erection of the line on the marshes it was 
not possible to use horses on account of the soft char- 
acter of the ground. The bay, however, made it pos- 
sible to use launches and barges on which donkey 
engines could be mounted. Transportation was con- 
venient and the long stretches of marsh were crossed 
by donkey engines mounted on skids, which by their 
own power hauled themselves along. It is estimated 
that perhaps in the end the cost of hauling the ma- 
terial to the site and erection of the line is not any more 
than would have cost on more solid ground after we 
except, of course, the cost of the erection of the foun- 
dations which would not have been required on solid 
ground. 

A word about the operation. The power station 
has been in Operation for three years; the transmission 
line into San Francisco for 15 months. The high grade 
of the service given can be easily seen in the much 
more reliable service now given by the United Rail- 
roads, than before this system supplied their needs. 
All complaints on account of delayed cars, about which 
the newspapers usually had something every day or 
so, have entirely stopped. From an authoritative 
source it is learned that the total interruptions to 
service during the year 1911 for the whole system cov- 
ering hydraulic, transmission and all other causes 
amounted to 24 hours. This is certainly an excel- 
lent record and it is known that a very small part of 
these 24 hours is chargeable directly to transmission 
line. 

Insulator troubles on this line have been nil, first 
due to the design, and second, to the very careful in- 
spection which the insulators were given in the factory 
and after erection. The insulation provided is un- 
doubtedly ample, and no trouble whatever has. been 
had due to fogs. The few interruptions during 1911 
were caused by occurrences beyond the control of the 
company, one due to a boy climbing a tower, and the 
others to interference in one way or another. 

The towers: The towers were manufactured by 
the Aermotor Company of Chicago. They consist of 
four corner angles connected by horizontal girts and by 
diagonals, and supporting three double crossarms. No 
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part of the tower is less than % in. thick, and no rods 
are used than % in. diameter; % in. and % in. bolts 
at crossing of diagonals and other unimportant points. 

There are three joints in the vertical angles divid- 
ing the tower into four parts, each approximately 15 ft. 
long. By. leaving off the lower 15 ft. a shorter tower 
is obtained which is used in the hilly country. 

The conductors are supported in two vertical rows 
of three each. The rows are 15 ft. apart and the con- 
ductors are 9 ft. apart vertically. 

Foundations: A steel foundation for each leg is 
used, consisting of two 3 in.x2™% in.x 4 in. angles 
6 ft. 6 in. long, on the end of which, and at right angles, 
is fastened a 12 in. channel 2 ft. long. These founda- 
tions are placed in a hole excavated for the purpose 
and well tamped. 





Line Transposition, 


Galvanizing: All parts of the towers are galvan- 
ized by the hot process and will stand the tests pre- 
scribed in the Western Union specifications for galvan- 
ized wire. 

Erection: The towers as received at the railroad 
station consist of a lot of angles, rods, and for each 


lien thine iatiatbilll’ — catrmanli 


gece? 


Bee 


nh Shiai enema aan in te 


ee Ce RR ee 


en 


A RN Rly a Se 


a 


oe te 


a i 


sect ato 


Mime oe 





OOO OS TTS ST Se aie eee eee a aa. a i. 











90 JOURNAL OF ELECTRICITY, POWER AND GAS 


tower a box of bolts and other small detail parts. This 
material is hauled to the sites selected for the tower. 
A careful man is put in charge of this work, as it is 
quite easy to forget some essential part. All the parts 





Insulator Arcing at 205,000 Volts in Rain Test. 


are well marked with numbers and a printed list fur- 
nished by the Aermotor Company, so that with care 
no difficulty is experienced in handling the material. 
The four holes for the foundation are dug and the foun- 
dation parts installed with the aid of a steel template. 
The excavated material is shoveled in the hole again 
and tamped like any other work. 

The tower is assembled first by putting together 
the sides on the ground, standing them on edge, and 
then bolting on the remaining pieces. Every part 
except the insulators is installed on the towers on 
the ground. 

Erection: The tower perviously assembled is 
moved to the foundations, the ends of which are pro- 
jecting above the ground. A piece of pipe with 
brackets riveted on it to bolt to the legs of the tower, 
is laid against the foundations and acts as a trunnion 
during hoisting of the tower. A steel cable is attached 
tc the tower near the top and let over a gin pole, 
which stands up at the base of the tower. Blocks are 
attached to this steel cable and anchored about 400 ft. 
ahead to steel gads driven in the ground, or if the 
ground is too soft, to a dead man, previously buried. 
A line is also fastened to the tower and carried back 
to act as a back guy. When all is ready a team is 
hitched to the blocks and the tower hoisted, the gin 
pole dropping out as soon as the top of the tower has 
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moved upward about 20 ft. The tower properly re- 
strained by the back guy is attached to two of the foun- 
dations and bolted up and then after the pipe is re- 
moved from the two back foundations, a slight addi- 
tional pull raises the back legs of the tower and these 
are bolted in place. 

In hard ground foundation bolts are put down 
in the rock and cemented in, and in soft ground other 
foundation means are used, which will be described 
later. The towers and methods of erection, however, 
are the same. In some places near the power house 
the towers were erected by being built up in place on 
account of its being out of the question to erect towers 
by the ordinary means, on account of the mountainous 
character of the country. 

In addition to the standard towers certain towers 
were required for the angles in the line. These angle 
towers were the same as the standard towers in design 
and differed only in size of the legs and the bracing. 

The standard 50 ft. double circuit tower weighs as 
follows: 








IE I ie Sie yet. a a a a sae ain wee EM es 4 6 OOO 4440 lbs. 
PN Fs a FEE OL AY 6a a8 eee a ohed es Vee wing’ oes weeny 964 lbs. 

5404 Ibs. 

35 ft. tower 800 lbs. less. 

er ANNES RN og pas ds ab ois ea e.e dhe oe 5324 Ibs. 
PN ko AU Ke oh Ga wees oes wale cu uch ees beed a vee 775 Ibs. 

7099 lbs. 
es rr Nt. he eh maale es ee ke e'e Cube OG amas 5623 Ibs. 
IR ks sale binky ha PN Kind Sh4.0 WS ve ui Pee oad) CORA 2055 lbs. 

7678 lbs. 
I he ss ass pn lM Rakin on bibe biwree eb 68.0 9140 lbs. 


No foundation. 
The 50 ft. tower is 75 ft. 6 in. high, which added 


tc foundations, makes 82 ft. overall. The angle 
towers, it will be noted, do not weigh very much more 





Hoisting Tower Into Position. 


than the standard towers. This is because they differ 
from the standard towers only in having heavier cor- 
ner posts and heavier diagonal bracing. All angle 
towers above 10 degrees have concrete deposited in the 
foundations for additional security. 
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Insulators: The insulators used consist of a string 
of 5 similar elements. Each element consists of two 
' porcelain shells, a galvanized malleable iron cap and a 
central galvanized steel eyebolt. A % in. pin and 14 in. 
cotter pin complete the element. 

The insulators were supplied by the Locke Insu- 
lator Manufacturing Company, working under patents 
owned by Sanderson & Porter, 

The porcelain shells which make up the element 
are tested in the factory by applying 60,000 volts 
until the pressure has been maintained for two minutes 
continuously. After testing, porcelain and steel parts 
are cemented together and tested assembled by apply- 
ing 90,000 volts between the cap and the “U” bolt until 
the pressure has been maintained for two minutes con- 
tinuously, These are the standard proving test applied 
during manufacture to every insulator. 

The insulators were tested out thoroughly at 
Victor, N. Y., by the late J. D. E. Duncan in 1908 with 
the following results: 

One insulator with 100,000 volts applied stood 
6000 Ib. tension and failed at 6500 lb. by the breaking 
of the outer shell; O. K. electrically. Another stood 
7200 lb. before breaking of the shell and _ finally 
failed by pulling out of the U bolt, the load falling to 
5800 Ib. during this part of the test. Some units have 
stood 8000 Ib. maximum and all tested stood at least 
5500 Ibs without distress. 

At Schenectady on January 20, 1909, four elements 
in series were subjected to a spray from above and the 
current measured by a voltmeter in series with the 
following results: 


Ns ania sh dé hee 6 Wb 9 ) HONORS © O's .004 to .005 amperes 
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Three elements in series with a heavy spray which 
gave a precipitation of 1% in. in 5 minutes measured 
by a rain gauge showed a current varying from .5 
miliamperes to 9 miliamperes, while the applied voltage 
was raised from 100,000 volts to 162,000 volts. With 
additional sprays, so that there were two from above 
and one from below, the current reached 12 mili- 
amperes and the voltage dropped to 40,000 volts. 


On the line the insulators are hung from a trunnion 
bolted to the end of the tower crossarm and support 
the copper conductor by a clamp 8 in. long. The 
trunnion on the end of the arm supports a short steel 
piece which fits between the jaws of the cap. The 
¥4 in. steel pin of the insulator completes the joint, 
allowing swing in any direction. The clamp for hold- 
ing the wire consists of three parts, the clamp proper, 
the clamp cap and the eyebolt. There are four bolts 
for holding the clamp together and securing the con- 
ductor. The eyebolt is used for the purpose of allow- 
ing complete flexibility. A copper sleeve 2/100 in. thick 
is bent over the copper cable to protect it from any 
roughness of the clamp, and also to avoid the possi- 
bility of localization of the stresses on any strand of 
the copper conductor. 

The same insulators are used for dead ending as 
are used for supporting the cables. The line is dead 
ended on the angle towers and in places on straight 
line towers. The insulators in this case lie in a hori- 
zontal position and are found to operate as well in this 
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position as in the vertical position. A strain clamp is 
used to hold the cable. This consists of two pieces 
held together with 63% in. bolts. The cable lies in a 
groove in the clamp and is protected from injury by 
one of the copper sleeves. 

The copper conductor is a strand of six wires 
around a hemp core. The wire is medium hard drawn 
and was furnished by the American Wire & Steel Com- 
pany. The area of the copper is the same as a 2/0 
wire and the outside diameter of the strand is % in. 
Joints are made by twisting in the same manner as 
with a McIntyre sleeve. The joint differs from a 
McIntyre sleeve joint only in being made with a flat- 
tened copper tube, large enough to take the two con- 
ductors, instead of with a sleeve consisting of twin 
tubes brazed together. A hemp core was used for two 
reasons, first mechanical, to allow sufficient flexibility 
so that all the wires in the strand could accommodate 
themselves to the load and second to get a larger diam- 
eter to reduce to a certain extent the energy loss be- 
tween conductors (Corona effect, etc.) 

Foundations: The steel foundations previously 
described are satisfactory as long as the ground is of 
such a character as will permit their use. 

As soon as the swampy shores of the bay were 
reached, it became necessary to use piles to get the 
necessary bearing to support the weight and also to 
provide against uplift. To protect the piles ‘above the 
water line and provide security against marine borers, 
and at the same time make a pemanent and substantial 
job, a concrete cap was installed. 

Three classes of foundations were designed. 

First, consisting of one pile at each corner for a 
50 ft. tower. Second, consisting of two piles at each 
corner for a 112% ft. tower and third, consisting of 
three piles per corner for 13714 ft. tower. A fifty foot 
tower supports the lower conductor 50 ft. above the 
ground and is 75% ft. to the apex, the apexes of the 
112% and the 137% ft. towers are similarly 25% ft. 
higher than the lower conductor. 

The standard foundation consists of one pile 
driven at each corner, the earth dug out after driving, 
the pile cut off at mean low water line. Two 1% in. 
anchor bolts, 6 ft. 6 in, long are attached to the pile 
with 7 in. lag screws and the pile and bolts covered 
with a cap of concrete. There are four 7 in. rein- 
forcing bars in the corners of the concrete block thus 
formed and 5% in. bars in the form of hoops. The 
block is 3x3 ft. at the bottom and 18 in.x 18 in. at 
the top and 6 ft. long surrounding 2% ft. of the end 
of the pile. The tower is later installed on the founda- 
tions. A special clamp bolted to the tower legs pro- 
vides for the attachment to the anchor bolts. 

The other foundations are constructed similarly. 
The concrete cap is of course larger to surround the 
additional piles. The concrete caps covering the 
groups of two piles are 3x5 ft. on the bottom. The 
piles are driven so as to all lie in the diagonal of the 
tower. 

It was required for the 50 ft. towers that one pile 
be driven at each corner unless the penetration of the 
last blow of a 2800 Ib. hammer falling 8 feet, shall be 
greater than one inch, in which even an additional pile 
shall be driven on the diagonal line of the base of the 
tower and outside the first pile and 30 in. center to 
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center. The piles required ran from 25 to 70 ft. and 
usually averaged in the neighborhood of 35 ft. The 
work was done with a pile driver mounted on skids 
and movements were made in the usual manner, as 
long a cable as possible being carried forward for this 
moving. 


PRESERVATION OF POWER TRANSMISSION 
POLES.’ 
BY W. R. WHEATON: 

The increasing cost,of power transmission poles in 
recent years and the high maintenance charges have 
turned the attention of power companies to some pro- 
cess to increase the life of the poles and to cut down 
the maintenance charges. The first cost of the poles 
has nearly doubled in the past six years, and these 
two factors have been largely responsible for the in- 
terest shown by operating power companies in pole 
preservation. 

In March, 1908, the San Joaquin Light & Power 
Corporation set a line of Western yellow pine (Pinus 
ponderosa) poles. The line is about 30 miles long 
and contains approximately 600 poles. These poles 
were cut in the Sierras above Fresno at an elevation 
of about 4000 ft., and were thoroughly seasoned before 
treatment. Some of the poles received a brush treat- 
ment with carbolineum and with creosote, and the rest 
were treated in an open tank with creosote, zinc 
chloride and crude oil. The butt only was treated. 
Western yellow pine is very susceptible to a preserva- 
tive treatment. Some of the butts were thoroughly pen- 
etrated with creosote and with zinc chloride, the aver- 
age penetration (at the ground line) being 3 in. The 
penetration with crude oil averaged about 1% in. The 
crude oil used was a heavy oil of asphaltum base sup- 
plied from the Kern River fields. In order to get a 
comparative life of the wood treated and untreated, 
stubs of untreated timber were set along the line about 
a mile apart. The writer inspected this line in June, 
1910, at which time it had been set for twenty-seven 
months. The untreated stubs set along the line were 
completely rotten. Of the poles. brush-treated with 
carbolineum and creosote the conditions were about 
the same, a large percentage of each showing signs 
of decay; 27 per cent of the poles that had a brush 
treatment with creosote showed signs of decay, and 29 
per cent of the poles that had brush treatment with 
carbolineum showed decay, while 45 per cent of the 
poles treated with crude oil were slightly attacked by 
decay. Of the poles treated with zinc chloride, 28 per 
cent showed attack by decay. The poles treated with 
creosote in the open tank (over 50 per cent of the 
entire line were treated in this way) were all per- 
fectly sound and showed absolutely no signs of decay. 

In August, 1911, two of the poles in this line 
which had received a brush coating of creosote fell 
over, owing to decay at the butt. During August and 
September, 1911, the line was gone over and all of 
the poles which had had a brush treatment of crosote 
er carbolineum were so badly decayed that they were 
strapped to a creosoted cedar stub. 


The above results speak for themselves. The 


1Abstract of a paper read at the annual meeting of the 
Wood Preservers’ Association, Chicago, Ill., Jan. 16-18, 1912. 


2Timber engineer, San Joaquin Light & Power Company. 
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value of the experiment is apparent and is enhanced 
by the fact that the timber used will entirely decay, 
without treatment, in a year. 

The San Joaquin Light and Power Corporation is 
now treating Western red cedar poles at the butts only 
by the open-tank process. There is no necessity for 
treating the top, since the top is not subject to decay. 
With this process the outer ring of sap wood on the 
cedar poles is filled with creosote, and if the timber 
is thoroughly seasoned before treatment there is little 
difficulty in accomplishing this. The penetration 
varies from % in. to 1 in, with an absorption of from 
7 Ib. to 9 Ib. per cubic foot. As for the efficiency of 
the treatment, treated and untreated cedar poles have 
been set for four years. The creosoted poles are still 
perfectly sound, while the poles set untreated have 
decayed through the sap wood and into the heart. 

The question has been asked why zinc chloride, 
copper sulphate or some preservative other than cre- 
osote has not been used to cut down the treatment 
charges. It was found that several poles treated with 
chloride of zinc were, after the installation of irriga- 
tion systems, in the middle of irrigated fields. The 
zinc was washed out of them, and the poles had to 
be replaced after a service of two years. The saving 
in the cost of treatment by the use of a metallic salt 
would not mean a saving in the end if many such 
replacements took place. A 50-ft. creosoted pole placed 
in the line means an investment of about $25. The 
use of chloride of zinc would cut this cost to about 
$24.25, and the saving is too small to be considered 
against the possibility of the loss of the preservative 
by leeching out after one or two years. 





NEW INCANDESCENT LAMPS RECENTLY 
STANDARDIZED. 


The year 1911 marks the advent of the drawn wire 
filament Mazda lamp. This development, the most 
important in several years, has opened up new possi- 
bilities, both in the manufacture and use of high effi- 
ciency lamps. Several new sizes of lamps have been 
added to the standard lines. Regular Mazda lamps 
for 100-130 volts are now to be had in the 15 and 20- 
watt sizes in straight sided bulbs, and 15-watt sizes 
in 2 5/6 in. round bulbs. For voltages between 200 
and 260 a 25-watt regular Mazda lamp is now avail- 
able. 

A complete line of Gem and Mazda lamps for 
street railway service has just been brought out. This 
includes 35 and 54 watt Gem lamps for burning five in 
series on 500 to 650 volts. For gauge light service 
Mazda lamps of the sign type are now made in 2%, 3% 
and 5 watt sizes, so selected for current as to oper- 
ate in series with regular car lamps. The use of reg- 
ular Mazda lamps in street cars has been proven en-_ 
tirely practicable by numerous service tests under 
various conditions. Most of the above lamps are 
derived from regular multiple lamps by operating 
them at reduced efficiency and power consumption. 

To the train lighting list has been added a 10-watt 
Mazda lamp which has already been used to a large 
extent as a berth lamp.. Among the regular Gem lamps 
is now listed the 30-watt size in a 2'%4-inch bulb. These 
will supply the demand for small incandescent lamps 
of about 8 or 10 c.p. or replace the similar carbon lamp. 
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WATER CONSUMPTION FROM INDICATOR 
CARD.’ 
BY ROBERT SIBLEY. 

To obtain the actual water consumption used in 
an engine cylinder is a performance of utmost import- 
ance in the practice of steam engineering. There are 
many ways of computing the water consumption with 
a more or less degree of accuracy. A rough and ready 
method is to observe the pressure at which the steam 
enters the cylinder, in other words observe the boiler 
pressure and measure the point of cut-off of the steam 
in the cylinder. By reference to steam tables we can 
find at once the weight of one cu. ft. of steam at the 
particular pressure under which the cylinder is oper- 
ating. Now by computing the volume of steam enter- 
ing the cylinder up to the point of cut-off and then 
multiplying this volume in cu. ft. by the weight of 
each cu. ft. of steam, which constant we have already 
taken from the steam tables, we can arrive at an ap- 
proximate value for the steam consumption per stroke. 
If next we multiply by the number of strokes taking 
place per hour we are at once enabled to compute 
the entire steam consumption per hour in the opera- 
tion of our engine. 

In a word if N represents the number of strokes 
per minute (in a double acting engine this is twice 
the number of revolutions per minute), | is the dis- 
tance in feet from the beginning of the stroke at 
which the point of cut-off takes place, a the area of 
the cylinder bore in sq. ft. and w the weight of one 
cu. ft. of steam at boiler pressure, we have that the 
total water consumption per hour is 


W=60walN ° ‘ : ‘ ‘ , (1) 


As an example let us take the same engine used in 
computing the horsepower in the last lecture. It 
will be recalled that this engine operates at 120 r.p.m., 
its cylinder bore is 18 in., the point of cut-off 6 in. 
from beginning of the stroke, and the boiler pressure 
80 Ib. gauge. 

Since 80 Ib. gauge is 94.7 lb. abs. I look in my 
steam tables under 94.7 and find w 0.2147. Hence 
we have 

W=60walN : 
6 
= 60 X .2147 X (.7854 x 1.5”) x -< xX (2 K 120) = 4175 Ib. 
1 

It is interesting to note in passing that our en- 
gine in question for its particular type has a reason- 
able economy, for since we have formerly found it 
capable of developing 175.8 h.p., the water consump- 


4175 





= 23.75 Ib. 


tion per horsepower is, then 


175.8 


The Buckeye Engine Company has prepared in 
their catalog an interesting table on the basis of pres- 
sures that result in practice with a constant boiler- 
pressure of 80 Ib. and different points of cut-off with 
Buckeye engines and others of similar clearance. 

It will be seen that while the best indicated econ- 
omy is when the cut-off is about at 0.15 or 0.20 of 
the stroke, giving about 30 lb. mean effective pres- 





'This paper comprises the Nineteenth Lecture of the series 
appearing in these columns entitled “Primer of Applied Ther- 
modynamics.” 
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sure and a terminal 3 or 4 lb. above atmosphere, when 
we come to add the percentages due to a constant 
amount of unindicated loss, as per sixth column, 
above, the most economical point of cut-off is found 





Mean Total | Indicated 
Cut-off | Effective| Terminal] Rate, Ibs. Acsemed. Product 
Part of /|Pressure,|Pressure,| Water per |——————-— | of Cols. 


Stroke. | ibs. pet | Ibs. per '| LHP. 
- ca be | oa. ber | house | Act'IRate.! % Lose. 


rr | | a | 


0.10 18 i 20 32 58 5.8 
0.15 27 15 19 27 41 6.15 
0.20 35 20 19 25 31.5 6.3 
0.25 42 2 20 23 25 6.25 
0.30 48 0 20 24 21.8 6.54 
0,35 53 35 21 23 19 6.65 
0.40 57 38 22 26 16.7 6.68 
0.45 61 3 23 27 15 6.75 
0.50 64 48 24 27 13.6 6.8 





Theoretical Compared With Actual Water-Consumption. 


to be about 0.30 of the stroke, giving 48 lb. mean 
effective pressure, and 30 Ib. terminal pressure. This 
showing agrees substantially with modern experi- 
ence under automatic cut-off regulation. 

As the hot steam enters the cylinder which has 
just been cooled by the outgoing exhaust steam a 
portion of this incoming steam is condensed into water, 
consequently we are unable to get an exact valuation 
for this steam by the method just outlined. After 
the steam has been cut off from entering the cylinder 
we have previously found that it expands, following 
very closely the isothermal law of expansion. Toward 
the end of the stroke the pressure, having been reduced 
by the expansion of the steam permits the water, 
which condensed at the earlier part of the stroke, to 
re-evaporate into steam, hence about 2/3 down along 
the line of expansion we will arrive at a point which 
in all probability represents the condition we are look- 
ing for, namely, uniformity. 

Looking now at Fig. 1, let us follow with our eye 
down along the expansion line from the point B to a 
point P which is about the proper place on the ex- 





pansion line from which to make our water consump- 
tion computation. Having previously drawn the abso- 
lute zero line O M on the indicator card, at the point 
P we now let fall a perpendicular PC to the line O M. 
Since our indicator card is drawn to a definite scale 
we now read off our scale the pressure PC. Let us 
call this pressure p. We next scale off the distance 
FC in proportion to the total stroke F M and we 
have at once the distance out from the beginning of 
our stroke at which our point P is located. It is 


ee ea Me we ire 6 


TN CORT 
— 


Aine ae i ia 





= 9 me 


Sah aaienndcemntiacenaed 


ny 





aa ie; ana 


eT? os Sey 
ne 


aoe 


a A ln sa 
aS 
_i 


ee 


giclee eanacensniiucintndal HB 
Poe ease 


cee a eR El ne le Sal 


a a eo is 
Penmaes semen. 


eS 
ii 


—= 





SN 


Mar, 8 Thee 


Chine ah daa em 


~ Pine ie nity 
AS eagRCs a ay 
oohen lane. & 
. 


+ te eer ax 












94 JOURNAL OF ELECTRICITY, POWER AND GAS 


evident now if we multiply the volume of the steam 
enclosed at this point by the weight in Ib. per cu. 
ft. we can determine the steam supply per stroke. 

lf a is the area of the cylinder bore in sq. ft., 
b is the distance in feet that the point P is located 
from the beginning of the stroke and ¢ is the clear- 
ance in feet, then the cubical contents of the entrapped 
steam is a(b+c)cu. ft. If now this steam weighs 
w Ib. per cu. ft., the total weight of steam is 
wa (b+ c). 

All of this steam however is not entirely utilized 
per stroke for a certain portion of it is still in the 
cylinder at the point of compression. If x is the 
distance in feet that the point of compression is located 
from the beginning of the forward stroke, c is the 
clearance in ft. and P» the back pressure in the cylin- 
der and w: the weight of a cu. ft. of the steam, then 
wia (x+c) is the weight of steam cooped up in the 
cylinder at the end of the stroke. 

In order now to compute the net amount of steam 
utilized in each stroke in the cylinder we should take 
the difference between these two quantities or 

Net steam consumption per stroke = wa (c + b) 
—wia (c +x). 

Since there are N strokes per minute or 60N 
strokes per hour the total consumption of steam per 
hour in pounds-is 

W = 60 N [wa (c + b) — w,a(c + x)] 
= 60 Na[ w (e+ b) —w, (c+ x) ] 

Returning again to our former example, let us 
compute the water consumption per horsepower per 
hour by this more exact method. Fig. 1 represents 
an indicator card for this engine which in addition 
to the constants above listed, it will be recalled, has 
a clearance of 1/10 stroke, the stroke being 24 in. 
The point of compression takes place 20 in. from 
the beginning of the return stroke, and the back pres- 
sure is 1.3 lb. gauge, 

From the card as shown we scale off p and find 
it to be 45.5 lb. abs., and also b is found to scale 15.04 
in. By reference to steam tables w is then found 
to be 0.1076 Ib. per cu. ft. and w:, corresponding to a 
pressure of 1.3-+ 14.7 or 16 lb. abs. is 0.0404 Ib. per 
cu, ft. 

Hence substituting in our formula, we have 

W=60Na [w(e+b) —w, ((c +x) ] 





.7854 x 18° 
= 60 x (2 X 120) x (————_—_) x 
144 
2.4 + 15.04 24+4 
[ 0.1076 (————_) — 0.0404 ( -)] 
12 


= 26960 [ 0.1563 — 0.0215 ] 
= 26960 x 0.1348 = 3634 lb. per hour. 
Hence water consumption per indicated horse- 
power per hour is 
3634 





= 20.65 Ib. * 
175.8 

In performing a test to determine the water con- 
sumption per hour by actual measurement it is often 
found that leakage occurs in the circulating water sys- 
tem and consequently the test is inaccurate. There are 
various methods used in practice to check up the results 
of tests in order to see if any leakage has taken place. 
In those plants operating by means of a surface con- 
denser, that is, one in whicb the circulating water and 
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condensing steam do not mingle, a test known as the 
silver nitrate test is found very satisfactory in order 
to determine whether leakage has taken place or not. 

Years ago the chemist found that if silver nitrate 
is mixed with water having only a very slight amount 
of salt in solution a white precipitate is formed. Hence 
in those plants which utilize sea-water for their cir- 
culating water this quantitive test is of much import- 
ance. Chemically speaking the reaction which takes 
place when silver nitrate is poured into water con- 
taining salt in solution is 


Ag NO: + NaCl = Ag Cl + Na NO: 


If we are able to measure exactly the amount of 
leakage which has taken place we can then make a 
proper correction for our total water consumption. 
To this end engineers have found it practical at times 
to pass the circulating water through the pipes and 
maintain the same vacuum in. the condenser that. is 
maintained when the engine is in operation. If now 
the water coming through is carefully weighed, and 
the test covers a period of three or four hours, a proper 
determination of the leakage can be made. It is 
needless to say that any appreciable leakage should 
be determined and stopped before a test is made. 
Careful tryouts should be made previous to the run- 
ning of the test and after its completion, to assure 
against leakage. 

In the case of reciprocating engines operating by 
a throttling governor, that is one in which the point 
of cut-off remains constant, we now propose to show 
that, when the water consumption is plotted as ordi- 
nates and the power development as abscissas, a 
straight line is the result. 

We have previously found that the forward pres- 

1 + loge r 
sure in the steam engine is equal to p: (— —) 





r 
in which p: is the boiler pressure and r the ratio of 
expansion of steam in the cylinder. If now n is 
the number of revolutions per minute and V_ the 
cubical contents of the steam cylinder, the total vol- 
ume of steam consumed per hour is evidently 120 (nV). 
Let us assume that the expansion in the cylinder is 
isothermal. Under these conditions we have previ- 
ously seen that p: vi'=k, in which v: is the initial 
volume of the steam and k is a constant. Hence if 
we let W equal the weight of steam consumed per 
hour we now see that 


120(nV) =: 120 (nV ps) 
W = 
Vi k 


throttling governor, and since the point of cut-off is a 
constant, all of the factors in the above expression are 
constant except p:. Hence if.z is a constant we have 
W = zp, 


when considering the 





1+logs r 
Since the forward pressure is equal to ps (———-—) 
x4 
. * . ° Pr 
it is then evident that p:—=cp: or .W = We 
c 


have, previously found that the mean effective pres- 
sure acting upon the cylinder head is equal to 
the forward pressure less the back pressure, 
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é WHEN DOES IT PAY TO DEVELOP WATER 
or M.E.P. = (p,— p»): ... W = — (M.E.P. + pr). POWER? 
z BY J. R. THOMPSON. 
In the study of; analytic geometry we have In a diversified country, such as the Northwest, 


seen that a straight line is represented by the 
formula y=mx-+b. Comparing this equation 
with the one above we see at a glance that. the 
water consumption. is represented by a straight 
line when plotted. to scale. It will be remembered, 
however, that we have assumed isothermal expansion 
for the steam engine cylinder. As a matter of fact, to 
be absolutely accurate this line inclines slightly up- 
ward when plotted. : 

Hence when a test for water consumption has 
been made on the steam engine, if the same does not 
plot very approximately into a straight line! we know 
at a glance that some error must have been made in 
the test and most frequently the error is that of leak- 
age from the circulating water. 

Although the above is only true in the case of a 
throttling steam engine, in the case of a turbine 
whether is: be governed by throttling or otherwise 
this curve of water consumption is a straight line 
and is known as the Willan’s law. 


Thermotwisters. 


1. .The indicator card given below is that of a simple 
engine of 12 inch stroke, 12 inch piston diameter, 1% inch 
piston rod diameter and 235 revs. per min. The scale of the 


HEAD 


LESS 


Problem in Water Measurement. 





highest pressure point shown on the card is 80 lb. gauge. 
What is the indicated water consumption per hour, without 
making allowance for piston rod diameter. 


2. Compute the indicated water consumption per hour, 
making full allowance for piston rod displacement. 


HYDROELECTRIC ENTERPRISE IN PERU. 

Arequipa is the second city in size and in com- 
mercial importance in Peru. It has 40,000 population, 
and is in the interior four hours by rail from the busy 
port of Mollendo. The hydroeléctric power station of 
the Sociedad Electrica de Arequipa (Ltda.) has four 
Voith turbines coupled direct to Siemens-Schuckert 
Werke generators. The company is capitalized at 
$300,000, on which 10 per cent annual dividends have 
been paid from the beginning. Gross earnings have 
climbed from $2590 a month in 1905 to $7300 a month 
in 1911, while operating expenses since the present 
plant was installed have slowly ‘but steadily been re- 
duced. 


os 


to give any fast and set rule for a subject like this 
would be impossible. The purpose of this paper is 
to deal solely with the power house end of elec- 
tric power generation, and to show one of the prime 
reasons why many developments have not been made 
and why in many cases it has rendered the installation 
of a steam generating plant imperative. While these 
developments of course, are dependent upon the market 
for the gross income, their annual increase to some ex- 
tent may be influencecd by expectations, “Expecta- 
tions” I shall take up later, but for the present they 
shall be considered as parts of the proposed assets 
which affect the gross income and are to be carefully 
considered and in most cases seriously avoided. 

In the States of Oregon, Washington and Idaho 
there are innumerable hydraulic developments, which 
total several million horsepower, the exact amount 
I do not profess to know with any degree of accuracy. 
Numerous estimates have been made of from 3 to 5 
million horsepower and by this is meant power that 
can be developed for each hour in each day and every 
day in the year. In the same territory there are gen- 
erated by water power and steam plants together, ap- 
proximately 250,000 kw. at the present time. One-half 
to two-thirds of this is generated by water power, the 
balance by steam. Also in the distributing territory, 
which may be classified as Portland, Seattle and 
Tacoma, and Spokane, two-thirds of this total is 
either generated or distributed in the cities or the 
adjacent territory. 

The present yearly increase in demand for elec- 
tric power is between 20 and 30 per cent in all vig- 
orous and growing sections of the Northwest. This 
means a required development yearly of from 50,000 
to 80,000 kw. to supply this growing demand for elec- 
tric power and while it constitutes but a small per 
centage of the total of possible developments, it rep- 
resents a very heavy growth and points to great pos- 
sibilities for future hydroelectric development. 

The type of developments vary throughout the 
wide range of hvdraulic possibilities, from very low 
heads to extremely high ones, that is from 10 to 1500 
foot hydraulic heads. The topographical, climatic and 
hydraulic conditions where these developments are 
possible, vary as greatly as their hydraulic heads. So 
that which may hold good in one place, 50 or 100 
miles away would not apply at all. The run-off of 
various streams, due to diversified topographical and 
climatic conditions, has a serious effect on the amount 
or sale of power by reason of its effect on the amount 
of settlement of the country and the consequent de- 
mand for electric power. 

The cost of power plant development, dependent 
on these various conditions which I have enumerated, 
has a very wide variation from perhaps $50.00 per 
kw. to $250 per kw. of installed capacity of plants. 
This is also governed to some extent by the size of 
many of the proposed developments, the range of 
which may be said to vary from 100 kw. to 40,000 kw. 


'Paper presented before Portland Section A.I. E. E., Jan. 
16, 1912. 
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In connection with the market or gross income of 
the plant, the cost of operation is a matter of utmost 
importance. The fixed charges on most plants would 
be something like this: Interest 6 per cent, depre- 
ciation 7 per cent, taxes 2 per cent, total 15 per cent 
on the investment. To this must be added the admin- 
istration cost of $1.00 to $3.00 per kw. and the labor 
cost of $1.50 to $12.00 per kw. of installed capacity. 
This variation in the labor cost may seem large, but 
is altogether dependent on the size of the plant as 
well as conditions of operation. I have known some 
small plants, where the power house labor charge was 
equal to the latter figure, or $12 per annuin per kw., 
that were profitable and paying dividends. The fixed 
and operating charges I do not intend to carry beyond 
the point of delivery of the power to the substations, 
as from here the unit cost has a greater variation 
with each center of distribution and the method thereof. 
In addition to the investment and labor charges, there 
is an efficiency charge dependent on the methods of 
distribution, the conversion of the generated power 
to other kinds of current and the losses in distribution. 

It is not my intention to discuss rates in this 
paper, as there are a multitude of different ones, but 
the question of interest to the investor is, what will 
the gross income be for the power house, both in the 
sum total per kw. of actual peak load and in the ulti- 
mate generating capacity of the power plant. This 
is foremost in the mind of the engineer in the investi- 
gation of proposed hydraulic development, and _ is 
the fact to be determined before any development can 
be started. Suppose we have arrived at the point with 
a development where the question of flow, dam, intake, 
flume and pressure pipes, power house and transmis- 
sion are all behind us, and the question of market, an- 
nual growth and expectations are the matters to be 
determined. As a matter of argument I have taken 
the cost of development at $100 per kw. of power 
house installation to include transmission to the sub- 
stations. In most developments, of this $100.00, 
$60.00 to $70.00 per kw. must be expended no matter 
what per cent of the possible power is generated. In 
contrast to this is the steam plant which can be and 
usually is built in sections, and even if the entire power 
house for the ultimate capacity of the plant is built, an 
expenditure of $20 per kw. of the ultimate capacity of 
the plant would be excessive. This would also include 
the real estate investment for the plant. As a matter 
of fact, steam plants are built in sections, and the capi- 
tal invested is only expended as an increase in plant 
is needed. I do not wish to be considered as an ad- 
vocate for steam development by this, but what I wish 
to show is that in many hydraulic developments, until 
a market is found for a large per cent of the power 
that can be generated, there is liable to be a large fixed 
operating charge against that for which the plant 
has a market, and which in many cases the gross in- 
come from the market is not capable of meeting. As 
an example in a development of say 10,000 kw. having 
a market for 2500 kw., the total installation expense 
for this plant would be one million dollars, and for the 
2500 kw. at least $700,000 would have to be expended, 
of $280.00 per kw. for which the plant has a market. 
The fixed charge of this would amount to $42 per 
annum per kw., and the administration and labor 
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charge at least $4 per kw. per annum, or a total of 
$46.00 per kw. per annum. If on the other hand there 
is a market for the total 10,000 kw. the fixed charge 
would become $15.00 per kw. per annum, and the ad- 
ministration and labor charge would be $2.50 per 
annum per kw. or a total of $17.50 per kw. per annum. 


It is clearly seen by these figures that. the gross 
income from your market must be large enough to 
cover the first case in order to render it profitable to 
develop the power, and when the full capacity of the 
plant is reached, the investment should be a very 
profitable one. I do not wish this cost of generation ~o 
be considered as applicable to any power plant, but it 
is a general average case. The above case cited is one 
of the most general which the engineer meets in his 
investigation of hydraulic development in the North- 
west. 


I have spoken of the market annual increase and 
expectations. Perhaps in this I have coined a new 
word, or at least a new use for one. Usually in many 
of the proposed developments which the engineer has 
to investigate, the market is short and after the annual 
growth is undergone, the- promoters bring forth what I 
term “expectations.” Nearly all of these some day 
will be tangible assets in the gross income of power 
companies, and they include such things as furnishing 
power for railroads, from transcontinental lines to 
branch systems; irrigation and drainage systems; 
heating; logging; the manufacture of iron and steel; 
pulp mills; the manufacture of ice; and many other 
applications, which could not be considered immedi- 
ately unless the expectations were to be financed by 
the same people who develop the power and thereby 
find their own market. 

The consolidation of many small plants will ad- 
vance and aid in the development of hydroelectric 
power thereby making it possible to show economy 
by the operation of single power stations. The annual 
increase in the power demand of such consolidations 
will be in many cases met by the entire output of some 
one of the power developments. In other cases it 
will be possible to carry a slight loss for a year or 
two until a demand for the full power capacity is se- 
cured. 


INTERURBAN ELECTRIC RAILWAY MILE- 
AGE IN CALIFORNIA. 

Figures compiled in the offices of Chief Engineer 
Thompson of the State Railway Commission show the 
mileage of the interurban railways in California now to 
be 1732.99. Electric roads operating only within the 
limits of various municipalities are not included in 
the figures. Of the 1732.99 miles of interurban roads 
1082.95 are on the main line; 465.01, second track, and 
175.03, sidings. The 1910 total was 1432.94, 1911 thus 
having gained 250.05 miles. The largest roads and 
their main-line mileage are as follows: Central Cali- 
fornia, 55.29; East Shore and Suburban, 17.15; North- 
ern Electric, 108.81; Oakland and Antioch, 14.50; Oak- 
land Traction, 101.47; Pacific Electric, 106.50; Pacific 
Electric, leased, 450.89; Petaluma and Santa Rosa, 
31.60; Peninsula Railway, 41,85; San Francisco: and 
Napa Valley, 33.84. 
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AN IMPORTANT LAW. 


Numerous inquiries have come into the editorial 
department of the Journal of late relative to the inter- 
pretation of Chapter 499 of the statutes of California 
for 1911. This enactment was approved April 22, 1911, 
and is an act regulating the placing, erection, use and 
maintenance of electric poles, wires, cables and appli- 
ances, and providing the punishment for the violation 
thereof. 


Section 1. No commission, officer, agent or employee of 
the State of California, or of any city and county or city or 
county or other political subdivision thereof, and no other 
person, firm, or corporation shall 


(a) Run, place, erect or maintain any wire or cable used 
to conduct or carry electricity, on any pole, or any crossarm, 
bracket or other appliance attached to such pole, within a 
distance of thirteen (13) inches from the center line of said 
pole; provided, that the foregoing provisions of this paragraph 
(a) shall be held not to apply to telephone, telegraph or other 
“signal” wires or cables which are attached to a pole to which 
is attached no wire or cable other than telephone, telegraph 
or other “signal” wire or cable, except within the corporate 
limits of any city or town which shall have been incorporated 
as a municipality, nor shall the foregoing provisions be held 
to apply to such wires or cables in cases where the same are 
run from underground and placed vertically on poles, nor 
to “bridle” or “jumper” wires on any pole which are attached 
to telephone, telegraph or other “signal” wires on the same 
pole, nor to any “aerial” cable, as between such cable and any 
pole on which it originates or terminates, nor to wires run 
from “lead” wires to arc lamps or to transformers placed upon 
poles, nor to any wire or cable where the same is attached 
to the top of a pole, as between it and the said pole, nor to 
any “aerial” cable containing telephone, telegraph or other 
“signal” wires where the same is attached to a pole on which 
no other wires or cables than wires continuing from said cable 
are maintained, provided, that electric light or power wires 
or cables are in no case maintained on the same side of the 
street or highway on which said “aerial” cable is placed. 


(b) Run, place, erect or maintain in the vicinity of any 
pole (and unattached thereto) within the distance of thirteen 
(13) inches from the center line of said pole, any wire or 
cable used to conduct or carry electricity, or place, erect or 
maintain any pole (to which is attached any wire or cable 
used to conduct or carry electricity) within the distance of 
thirteen (13) inches (measured from the center of such pole) 
from any wire or cable used to conduct or carry electricity; 
provided, that as between any wire or cable and any pole, as 
in this paragraph (b) named, only the wire, cable or pole last 
in point of time run, placed or erected, shall be held to be 
run, placed, erected or maintained in violation of the pro- 
visions of this paragraph; and further provided, that the 
provisions of this paragraph (b) shall not be held to apply to 
telephone, telegraph or other “signal” wires or cables on poles 
to which are attached no other wires, as between such wires 
aad poles to which are attached no other wires or cables than 
telephone, telegraph or other “signal” wires, provided such 
wires, cables and poles are not within the corporate limits of 
any town or city which shall have been incorporated as a 
municipality. 


(c) Run, place, erect or maintain, above ground, within 
the distance of four (4) feet from any wire or cable conduct- 
ing or carrying less than six hundred volts of electricity, any 
wire or cable which shall conduct or carry at any one time 
more than six hundred volts of electricity, or run, place, erect 
or maintain within the distance of four (4) feet from any wire 
or cable which shall conduct or carry at any one time more 
than six hundred volts of electricity any wire or cable con- 
ducting or carrying less than six hundred volts of electricity; 
provided, that the foregoing provisions of this paragraph (c) 
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shall be held not to apply to any wires or cables attached to 
a transformer, within a distance of four (4) feet, (measured 
along the line of said wire or cable) from the point where such 
wire or cable is attached to such transformer, nor to wires or 
cables within buildings or other structures, nor to wires or 
cables where the same are run from underground and placed 
vertically on poles, nor to any “lead” wires or cables between 
the point where the same are made to leave any pole for the 
purpose of entering any building or other structure, and the 
point at which they are made to enter such building or struc- 
ture, and provided further, that as between any two wires or 
cables, or any wire or any cable run, placed, erected or main- 
tained in violation of the provisions of this paragraph (c), 
only the wire or cable last in point of time run, placed or 
erected shall be held to be run, placed, erected or maintained 
thus in violation of said provision, and further provided, that 
where no more than one crossarm is maintained on a pole, all 
the wires or cables conducting or carrying at any one time 
more than six hurdred volts of electricity shall be placed on 
the crossarm on one side of the pole, and all the wires or 
cables conducting or carrying less than six hundred volts of 
electricity shall be placed on the crossarm on the other side of 
the pole, and further provided, that the space between any 
wire or cable carrying or conducting at any one time more 
than six hundred volts of electricity and any wire or cable 
carrying less than said voltage shall be at least thirty-six (36) 
inches clear measurement in a horizontal line; and further 
provided, that where two or more systems for the distribution 
of electric light or power occupy the same poles with wires or 
cables, all wires or cables conducting or carrying at any one 
time more than six hundred volts of electricity shall be placed 
on the crossarms on one side of the pole, and all wires or 
eables conducting or carrying less than said voltage shall in 
such case be placed on the crossarms on the other side of the 
pole, and further provided, that the space between any wire 
or cable conducting or carrying at ony one time more than 
six hundred volts of electricity and any wire or cable conduct- 
ing or carrying less than said voltage shall be at least thirty- 
six (36) inches in measurement in a horizontal line, and fur- 
ther provided that in such construction all crossarms shall be 
at least thirty-six (36) inches apart in a vertical line. 


(d) Run, place, erect or maintain, any wire or cable which 
shall conduct or carry at any one time more than six hundred 
volts of electricity, without causing each crossarm, or such 
other appliance as may be used in lieu thereof, to which such 
wire or cable is attached to be kept at all times painted a 
bright yellow color; or, on such crossarm, or other appliance 
used in lieu thereof, shall be placed enamelled iron signs, 
providing, in white letters on a green background, the words 
“High voltage,” and these letters shall be not less than three 
(3) inches in height, said signs shall be securely fastened on 
the face and back of each crossarm. The provisions of this 
paragraph (d) shall not be held to apply to crossarms to which 
are attached wires or cables carrying or conducting more than 
ten thousand volts of electricity, and which are situated out- 
side the corporate limits of any town or city which shall have 
been incorporated as a municipality. 

(e) Run, place, erect or maintain any “guy” wire or “guy” 
cable attached to any pole or appliance to which is attached 
any wire or cable used to conduct or carry electricity, without 
causing said “guy” wire or “guy” cable to be effectively 
insulated at all times at a distance of not less than four (4) 
feet nor more than eight (8) feet (measured along the line 
of said wire or cable) from the upper end thereof, and at a 
point not less than eight (8) feet vertically above the ground 
from the lower end thereof; and further provided, that wher- 
ever two or more “guy” wires or “guy” cables are attached 
to a pole there shall be at least one foot, vertical space, be- 
tween the points of attachment, and further provided that no 
insulation shall be required at the lower end of a “guy” wire or 
“guy” cable where the same is attached to a grounded anchor; 
none of the provisions of this paragraph (e) shall be held to 
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apply to “guy” wires or “guy” cables attached to poles carry- 
ing no wire or cable other than telephone, telegraph or other 
“signal” wire or cable, and which are situated outside the 
corporate limits of any town or city which shall have been 
incorporated as a municipality. 

(f). Run, place, erect or maintain, vertically on any pole, 
any wire or cable used to conduct or carry electricity, without 
causing such wire or cable to be at all times wholly encased 
in casing equal in durability and insulating efficiency to a 
wooded casing not less than one and one-half inches thick. 
The provisions of this paragraph (f) shall not be held to apply 
to vertical telephone; telegraph or other “signal” wires or 
cables on poles where no other than such wires or cables are 
maintained, and which are outside the corporate limits of any 
town or city which shall have been incorporated as a munici- 
pality. 

(g) Place, erect or maintain on any pole, or on any cross- 
arm or other appliance on said pole, which carries or upon 
which is placed an electric arc lamp, any transformer for 
transforming electric currents. . 


(h) Run, place, erect or maintain any wire or cable carry- 
ing more than fifteen thousand volts of electricity across any 
wire or cable carrying less than said voltage or across any 
public highway, except on poles of such height and so placed 
at each crossing that under no circumstances can said wire or 
cable of said voltage higher than fifteen thousand volts in case 
of breakage thereof or otherwise, come in contact with any 
wire or cable of less than said voltage, or fall within a distance 
of ten (10) feet from the surface of any public highway; or in 
lieu thereof double strength construction may be installed, in 
which case the wires carrying a voltage higher than fifteen 
thousand volts shall, between the points of crossing, be of a 
cross-section area equal to at least twice that used in the line 
outside of such crossing, except where the conductor used is 
equal to four nought (0000) Brown and Sharpe gauge or greater, 
in which case the wires or cables will be considered as com- 
plying with the law. 

(i) Run, place, erect or maintain any suspension wire to 
which is attached any “aerial” cable of “75 pair number 
nineteen Brown and Sharpe gauge” or over, or of “100 pair 
number twenty-two Brown and Sharpe gauge” or over, sus- 
pended from a crossarm, (or from any other structure or 
appliance from which said suspension wire is hung) by a 
single bolt and clamp without at the same time attaching said 
suspension wire to said crossarm, structure or appliance by an 
additional “safety” bolt and clamp (or other “safety” appli- 
ance for thus attaching said suspension wire) of tensile 
strength equal to the first herein said bolt and clamp. 


Sec. 2. None of the provisions of the preceding section 
shall be held to apply to “direct current” electric wires or 
cables having the same polarity, nor to ‘signal’ wires when 
no more than two (2) of such “signal” wires are attached to 
any ofie pole, provided, that none of such “direct current” or 
“signal” wires shall in any case be run, placed, erected or 
maintained within the distance of thirteen (13) inches from 
the center line of any pole (other than the pole or poles on 
which said wires or cables are carried) carrying electric wires 
or cables; and provided further, that as between any two 
wires, or cables, or any wire or cable run, placed, erected or 
maintained in violation of the provisions of this section 2 only 
the wire or cable last in point of time run, placed, erected or 
maintained shall be held to be run, placed, erected or main- 
tained thus in violation of said provisions. 

Sec. 3. No commission, officer, agent or employee of the 
State of California, or of any city and county or city or county 
or other political subdivision thereof, and no other person, 
firm or corporafion shall run, place, erect or maintain any 
“span” wire attached to any wire or cable used to conduct or 
carry electricity, without causing said “span” wire to be at 
all times effectively insulated between the outer point at which 





(Vol. XXVIII—No. 5. 


it is in any case fastened to the pole or other structure by 
which it is hung or supported, and at the point at which it is 
in any case thus attached, provided, that such insulation shall 
not in any case be placed less than two (2) feet nor more than 
four (4) feet from said point at which said “span” wire is so 
attached, and that when in any case, such “span” wire is 
attached along its length to any two (2) such wires or cables, 
conducting or carrying electricity and extending parallel to 
each other, not more than ten (10) feet apart, such insulation 
shall not be required therein at any point between such paral- 
lel wires or cables; none of the provisions of this section (3) 
shall be held to apply where “feeder” wires are used in place 
of “span” wires. 


Sec. 4. Any violation of any provision of this act shall be 
deemed to be a misdemeanor, and shall be punishable upon 
conviction by a fine of not exceeding five hundred dollars 
($500.00) or by imprisonment in a county jail not exceeding 
six (6) months or by both such fine and imprisonment, 


Sec. 5. All acts or parts of acts which are in conflict with 
the, or with any .of the provisions of this, act, are hereby 
repealed. 


Sec. 6. This act shall take effect six months from the date 
of its passage in so far as it relates to new work, and a period 
of five years shall be allowed in which to reconstruct all exist- 
ing work and construction to comply with the provisions of 
this act. : 





CULEBRA CUT—EXCAVATIONS IN DECEM- 
BER AND FOR 1911 GREATEST OF RECORD. 
The excavation in Culebra Cut in December 
1,351,082 cubic yards, was the greatest accomplished in 
any December of the eight since the American canal 
work was begun. It brought the total for the year up 
to 16,596,891 cubic yards, and this is the greatest that 
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EXCAVATION OW THE CENTER LINE IN CULEBRA CUT OW JANUARY 1, 1912. 
completed. 


Lowest Cut is in Drainage Ditch, but is only @ single cut. Excavation is 82 per cent 
has been accomplished in any year. The record for 


previous Decembers, and for previous years, compared 
with December, 1911, and the year 1911, follows; 





February 3, 1912.] 


Excavation in Culebra Cut, December, 1904, to 1911. 


December. Cubic Yards. 
Pees en CARE ao chigne eo Ewe & MON bled Wikis Cees eB batik so bes 42,935 
DE dss oc Mi Ahi s dindhe baal h 0.0 « tea eke On at ae ae «48 70,630 
Ser seen ta ee Awan toy > 0.4 CRE KS 696 As CODERS o baewes €4m 307,689 
BO: CURUCERS KERUET) cWe See belSeebads Res Sees Geb cchrbous 1,025,485 
EE init i wb id oth bn gate ae GaN oa ale tee parece Vee es abate’ 1,210,046 
ACS as a's's 6 gW at ate ae dae aOR had side tas GEMS a 008 bodes 1,152,022 
AS GEG wR UNE ee Os 0 deh CERO Rwais 6.004 chet Ohe Keb ced 1,211,400 
BES Sean a hiebie ee COS & aire 0.94 ¢-wik se he aeeeae we oaks 60568 1,351,082 


Excavation in Culebra Cut, years, 1904 to 1911, 


Year, - Cubic Yards. 
i i ae nally alii adil ig Sow oc Oe eral © Kaaba Olin ie 243,472 
a ok he tha Facies a 6 Wks 9-04 Re © MAS Oe Ot Ware 914,254 
NE sd 6 RAs Soho sb SWS Rica Rad Phin co's db URRMS 0b xa cane 2,702,991 
SE as se Peek Re Ae RENN 6 hee Va adie Oe WR hhc Cec ee ee 9,177,130 
PN es wih an bs «kA bab WEN E Deb dood ERNE RWS 6 cawee 13,912,453 
ae ak So be eA wine Hit chbe te ddailaetts bee bbs. 0.c% 14,557,034 
Da a a RAE hate ee oats Nees ab ee ve kges tee an 15,398,599 
BEGG UES coded t ROM e es Gr wa bees CRCRCN Ue és ewdbecensben 16,596,891 

WE UD we > Naa CEs bo ow kek bc Mag heeeOMnen ae ce eeeet 73,502,824 


There remain to be excavated 15,941,181 cubic 
yards, and the work in this part of the Canal is thus 
82 per cent completed. 

The high excavation is due to the fact that there 
has been very little rainfall in the territory of Culebra 
Cut during December, which is ordinarily considered 
one of the rainy season months. 

Since December, 1907, the excavation has fallen 
below the million-yard-a-month mark only once, and 
the rate at which it has advanced during the year just 
closed is shown in the following statement: 





Months Cubic Yards. 
Re ed bee ee alas os soda 6 dae ae e a a eee oe 1,356,394 
Faas Se eds gb Wap 6 bd 4 60d b a POS EME ¢ v0 bbe cee en 1,409,338 
Pe Ss SERDAR ES GA ws LST ROWED SENT 8 edancuscecde 1,728,748 
Rr. sales a tb a ap dw > 0) Me RN ew hee ona w treo 1,414,336 
oh. clin 5 4 bans Cea ® & 6 ores 0.06 06h es 6tees one 6 0s bees 1,299,100 
ET ee oS A tk Beh 6 hae baie e MMOS OR bo hin wedae mas os viet of 1,401,016 
ACRE ee Mas a utard. 4 ¢ ami hie wae ote ge-opesiihe-e Wee es 1,337,833 
ene nos. 5 di th deb nln paaa he edhe ed 6 Ree 0 bimnen'n 1,442,402 
Ra RPG RRR SUR a i 2 5 Sire ree er a a 1,340,173 
I Aas hls C40) c's NT OF. b ne OU RRE UG 04 Siew be 6 Ue ean 1,306,971 
IT ae Se es cia catniale gal db KM eae) be odie 4/o 1,209,498 
Ce a eer Bie Cs sins Sgt thns see ke OU KKEs abe sacaeee 1,351,082 

ae A gi Be a a hla ha alee etal Sk the ale 16,596,891 


The work in December was done by 40 steam- 
shovels. 


AMERICAN FOREIGN TRADE INCREASE. 


The foreign commerce record of the United 
States for the calendar year 1912, so far as relates to 
total imports and exports, shows imports $1,532,931,- 
861, a larger total than in any year except 1910, which 
showed $1,562,904,151 as the value of imports. The 
exports of the calendar year 1911 were valued at 
$2,092,375,141, a larger total than in any preceding 
year, and considerably larger than the total of $1,923,- 
426,205 shown by 1907, the former high record year in 
exports. The excess of exports over imports in the 
calendar year just ended was $559,441,280, a larger 
excess of exports than in any year since 1908, when the 
total was 636 million dollars, while that of 1900 was 
649 million dollars. The dutiable imports were $738,- 
481,025 in value; those free of duty, $794,450,836, the 
share entering free of duty being 51.82 per cent. The 
total commerce, imports and exports combined, was 
$3,625,305,002, against $3,429,163,055 in 1910, the 
former high record year in total trade. 
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AMERICAN GOLD AND SILVER OUTPUT. 

The gold-mining industry was generally active in 
1911, but early figures indicate that the total pro- 
duction for the United States and Alaska was slightly 
below that of 1910. The preliminary figures of the 
Director of the Mint indicate a total domestic gold 
output of $96,233,528 in 1911, against $96,269,100 in 
1910. According to estimates made by the Bureau 
of Statistics, the imports in 1911 comprised gold valued 
at $11,150,000 in foreign ore, $29,300,000 in foreign 
bullion, $5,750,000 in United States coin, and $10,050,- 
000 in foreign coin—a total of $56,250,000. The gold 
exported in 1911 was valued at $500,000 in domestic 
ore, $8,050,000 in domestic bullion, $30,000,000 in 
United States coin, and $2,250,000 in foreign coin—a 
total of $40,800,000. The excess of imports over ex- 
ports was about $15,500,000, indicating a marked 
change from the conditions in 1910, when the excess 
of imports over exports was $447,696, and also from 
those in 1909, when the excess of exports was $88,- 
793,855. 

The gold imported in 1911 was mainly in the form 
of ore and bullion, and came chiefly from Mexico, 
although considerable gold is received from Canada 
every year, and smaller amounts from the Central and 
South American countries, and in 1911 a large quan- 
tity of gold was imported from Japan. The exports 
consisted largely of gold coin and went chiefly to Can- 
ada, although smaller shipments were also made to 
France, South America, the West Indies, and Japan. 

Owing largely to the prosperity of the gold, cop- 
per, and lead mining industries there was an output 
of silver in 1911 estimated at 57,796,117 fine ounces, 
which is 2,182,997 ounces more than the average an- 
nual output of 55.615,120 ounces of the preceding de- 
cade and 658,217 ounces more than the output of 1910. 

Preliminary figures compiled by the Director of 
the Mint indicate a total domestic production of silver 
of 57,796,117 fine ounces in 1911, valued at $31,787,866. 
The production in 1910 was 57,137,900 fine ounces, of 
a commercial value of $30,854,500. 

The average price of silver in 1911 was 53 cents 
per fine ounce, a decrease of 1 cent from that of 1910. 

The estimates made by the Bureau of Statistics 
place the imports of silver in 1911 at $27,450,000 in 
foreign ore, $12,850,000 in foreign bullion, $2,150,000 
in United States coin, and $1,350,000 in foreign coin— 
a total of $43,800,000. The exports of silver during 
the same year were valued at $135,000 in domestic 
ore, $65,000 in foreign ore, $59,000,000 in domestic 
bullion, $4,750,000 in foreign bullion, $100,000 in 
United States coin, and $600,000 in foreign coin—a 
total of $64,650,000, or $20,850,000 in excess of the 
value of the imports. 

In 1910 the value of the excess of exports over 
imports of silver was $11,482,805; in 1909 it was $11, 
404,607, and in 1908 it was $9,613.541. Previous to 
1908 it had not been below $15,000,000 for several 
years. 

The imports of silver in 1911 were, as usual, chiefly 
in ore and bullion and came mainly from Mexico and 
Canada. The exports were almost wholly in ore and 
bullion and went, as usual, chiefly to the United 
Kingdom and in smaller amounts to Hongkong and 
France. 
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On April 22d last a law appearing as Chapter 499 

in the 1911 Statutes of the State of California was 

approved. This law is an act reg- 

An Important ulating the placing, erection, use 

w and maintenance of electric poles, 

wires, cables and appliances, and 

providing a punishment for the violation thereof. The 

complete details of this law will appear elsewhere in 
these columns. ; 

As the provisions of this enactment did not be- 
come effective for new work until six months after 
its passage and as a period of five years is allowed 
in which to reconstruct all existing work, the con- 
tents of the act have thus far been almost wholly with- 
out discussion among the public service corporations 
of the State. 

Now that new work is being undertaken in various 
parts of the Commonwealth of California, much agita- 
tion is rife as to its proper interpretation. In fact 
there is much reason for agitation for the law is grossly 
inconsistent in its terms. In the first place, under the 
heading (c), a corporation is forbidden to erect or 
maintain any cables or wires closer than four feet from 
center to center and yet toward the end of the same 
paragraph they are forbidden from placing any wires 
or cables less than thirty-six inches apart—inconsist- 
ency without question. 

The provision relative to the placing of warning 
signs on high tension crossarms seem grossly unfit- 
ting and it certainly is deplorable that a committee of 
men versed in affairs of this nature should not have 
seriously gotten together to discuss these questions 
before the passage of the law. 

The question of proper protection at the crossing 
of public highways is one that will certainly under the 
present provision of the statute bring an enormous 
burden to the high tension lines now transversing the 
State, and will cause thousands upon thousands of dol- 
lars in expense to meet these provisions. It seems, 
that a much better protection could be secured by less 
drastic methods. 

It is high time now, however, since the law has 
been passed and is now in force that corporations pay 
strict attention to its content for infringement is 
punishable not only by fine but imprisonment. 

It would seem most highly profitable for all con- 
cerned that a committee representing a number 
of the corporations engaged in new work and in fact 
those operating old lines but which will have to be 
remodelled to meet the new conditions should meet 
at an early date to discuss the provisions of this act and 
see if it would not be possible to bring about needed 
changes and amendments to the law. 


Elsewhere in these columns will be found detailed 
the progress of affairs concerning the Panama Canal. 
When but mere children, we were 


Panama Canal held spellbound by the description 
and its Coast of the adventures and conquests 
Influence 


of the early Spanish soldiers of 
fortune. The unique civilization of the Aztecs, visited 
and vanquished by the dauntless Cortez, and the 
uniqae and picturesque life of the Incas, similarly vis- 
ited and vanquished by the invincible Pizarro, have 
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ever been the fuel to aid the American boy in forming 
his ideas of constructive imagination. But in the 
light of the modern trend of events, no one picture 
could be painted that would show such a story with- 
out words as that of Balboa, climbing the heights of 
the Panama Mountains and for the first time gazing 
out upon the broad expanse of the great Pacific. The 
emotions experienced and dreams cherished by this 
Spanish adventurer were undoubtedly similar to those 
enjoyed by the world today, for this broad expanse 
beyond the seas will soon be opened for the first 
time, offering an opportunity for the building of new 
empires in the struggle for commercial supremacy. 

The whole world is at present in a state of agi- 
tation and flurry. The daily Consular Reports teem 
with plans and dreams of aggrandizement on the part 
of the nations of the earth in their quivering expecta- 
tion of what the Panama Canal will bring to them in 
the readjustment of the world’s commerce. 


Undoubtedly no truer saying has ever been uttered 
than that of “Westward, the course of empires takes 
her sway.” The islands of the sea, the long stretches 
of coast bordering the Pacific, both in the Occident 
and Orient, daily turn their eyes toward Mecca, but 
when they awaken, no longer is it the Mecca of the 
Arabs’ dreams but rather the gigantic task now under 
way in the little neck of land connecting North and 
South America. The daily papers are filled with the 
plans now being formed by the great ship owners’ 
companies of the Atlantic, in which they announce that 
the tide of immigration will no longer pour into New 
York and other Eastern ports, but, by means of the 
Panama Canal, thousands of immigrants will be dis- 
embarked in the land, which Horace Greeley had in 
mind when he said “Go west, young man, go west.” 

Those who have given much study to this ques- 
tion of immigration predict for the coast States an 
unusually high type of immigrant. The lower forms, 
comprising the adventurer, will find their haven in the 
wilds of South America, Mexico, and Canada, but the 
higher type possessing some of the world’s wealth, 
who have left their homes with some adventurous idea, 
it is true, but yet imbued with that higher idea with 
which our own citizens are endowed, will seek our 
shores for their permanent abode, because we have 
here everything to offer them in the way of the gocd 
things that life possesses. 

The entire Pacific Coast presents opportunities 
for all who may desire to cultivate its soil or become 
a part of its commercial development. With every 
gift of nature, awaiting but the application of water, 
which can be pumped at reasonable figures by elec- 
trically operated mechanisms an empire of arid lands 
yearningly looks to the immediate future. 


In previous issues of the Journal we have called 
attention to the fact that above all other qualities of 
style in technical writing an engi- 
neer should possess clearness of 
expression. Second in importance 
we have found that, especially 
when an engineer through his written report desires 
to move men to action, his writing should possess 
force. We come now to a discussion of still another 


Elegance 
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quality which seems to be almost totally lacking in 
technical literature of today, elegance of expression. 


The gigantic commercial development among our 
industries has been such an absorbing topic in our 
matter-of-fact literature, the esthetic side of our engi- 
neering nature has been almost entirely neglected. 
Faint signs however of a new awakening looking to- 
ward this higher development are daily coming into 
our engineering life. Not so much is this true in the 
style of technical literature as in the style of engi- 
neering design. 

A few years back a structure was built mainly 
to meet the matter in hand without any idea as to 
its beauty or the effect it might have upon the mental 
make-up or development of those who should cast 
their share of life’s fortunes with it. But now we see 
the engineer arousing from his slumbers. The style 
of architecture in our power houses, the grounds sur- 
rounding them and even the carefully finished design 
of the machinery itself bears the stamp of evolution 
into a higher plane of engineering thought. Unques- 
tionably such higher development will in the future 
imbue our engineers with a keener and higher appre- 
ciation of life and such higher ideals being instilled 
will induce greater loyalty and higher conceptions of 
obligation to the employer. 


Elegance of expression or in other words, a style 
adopted to touch the esthetic side of our natures seems 
however wholly lacking in our technical literature. 
Why should we not, nevertheless, enrich our literature 
with this side of technical writing? It seems now to 
have permeated every other phase of our social and 


- economic development. 


Technical design and industry are having a deep 
and unspeakable influence in shaping our commercial 
and industrial progress. Why, then, should not the 
onward march of our technical literature tend towards 
heightening our general esthetic make-up? The one 
trait of expression which lends itself so wonderfully 
in appealing to our esthetic natures is that of adapta- 
tion to the matter in hand. Sympathetic vibration with 
those before whom our thoughts are to be presented 
can only be gotten by this adaptation which is techni- 
cally called elegance. 


Our technical literature with its figures and sum- 
marized facts have in the past largely served to por- 
tray socalled progress—money made or money lost. 
The eager technical reader in the recent years of un- 
precedented material growth has sat by and devoured 
the dry morsels thus handed out to him with the same 
avidity that the wild beast at the “zoo” takes hold of 
raw meat flung at him by the game tender, and if 
we listen we can almost hear our technical habits de- 
scribed by the loud-voiced one without as he yells: 
“Come in—come in—and see ’em—eats ’em alive.” 


No set rules seem to have ever been put forth by 
which one may attain elegance in expression. Like 
the symphony in the music of the spheres, one pos- 
sessing elegance must be entuned with the Infinite. 
The true engineer in contemplating the wonders of 
scientific achievement has felt its inner charms. Should 
a Milton, a Dante, or a Shakespeare ever come to earth 
as an engineer it would indeed be difficult to foretell to 
what heights the ideals of men would be raised. 
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PERSONALS. 


O. W. Lillard, Pacific Coast manager of the Gould Stor- 
age Battery Company, is at Seattle. 


H. L. Middleton, who has local electric lighting interests 
at Boulder Creek, is at San Francisco 


F. B. Baum, of F. G. Baum & Company, has returned to 
his San Francisco office from Southern California. 


T. J. Patterson, who operates the United States Govern- 
ment wireless telegraph station at Juneau, Alaska, is at San 
Fraacisco. 


R. G. Hanford, who is prominent in the management of the 
United Properties Company, is at New York on business of 
importance. 


A. L. Walton has been appointed chief clerk to the 
general purchasing agent of the Pacific Electric Railway Com- 
pany, of Los Angeles, Cal. 


P. Endert, an electrical contractor of Bakersfield, is at 
San Francisco on business which is said to be connected 
with an oil land project. 


George E, Pillsbury, chief engineer of the Pacific Elec- 
tric traction lines of the Southern Pacific Company at Los 
Angeles, is at San Francisco. 


J. W. White, of the sales force of the Fort Wayne Elec- 
tric Works, has returned to the San Francisco office after a 
tour of Southern California. 


H. V. Carter, president of the Pacific States Electric 
Company, left for Portland this week and will return to San 
Francisco about the end of February. 


F. R. Ford of the New York engineering firm of Ford, 
Bacon & Davis, has arrived from the East and will spend 
some time at the San Francisco office. 


R. 8. Danieis, assistant to the electrical engineer of the 
Washington Water Power Company of Spokane, has been vis- 
iting in Los Angeles and is now at San Francisco. 


Frank M. Lewis, in charge of the construction depart- 
ment for the Van Emon Elevator Company, left San Fran- 
cisco Monday for his new field of duties in Vancouver, B. C. 


H. C. Goldrick, Pacific Coast .manager for the Kellogg 
Switchboard and Supply Company of Chicago, leaves the first 
of next week for a business tour of Southern California and 
Arizona. 


A. C. Balch, who is interested in the management of the 
San Joaquin Light and Power Corporation, and is also a share- 
holder in the Midway Gas Company, was a recent arrival at 
San Francisco. 


A. H. Koehig and A. H. Koehig, Jr., consulting hydraulic 
and civil engineers, have removed their offices from 902 
Broadway Central Building to suite 841 Title Insurance 
Building, San Francisco. 


Harry R. Noack, president of Pierson, Roeding & Co,, has 
returned to San Francisco after an extended stay in the 
Pacific Northwest, where his firm has two branch offices— 
at Seattle and Portland. 


William Hoopes, electrical engineer for the Aluminum 
Company. of America, with works at Pittsburg, is at San Fran- 
cisco, making his headquarters with Pierson, Roeding & Co., 
the Pacific Coast agents for his firm. 


J. S. Cain of Bodie, who has been prominent in mining 
enterprises there for a quarter of a century, and during the 
past few years has founded the Pacific Power Company and 
the Southern Sierras Power Company, spent the past week at 
San Francisco in connection with wane for the completion 
of the latter development. 
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Chief Engineer Stowell of the Mt. Whitney Power Con- 
pany, of Visalia, is at the Lane Hospital, San Francisco, un- 
dergoing treatment, but will soon be out. 


Fred L. Webster, Pacific Coast manager for the Allis- 
Chalmers Company, leaves the first of next week for Seattie 
and will spend several days at the Northwest agency. 


Tully R. Connick, contracting engineer on steel tower 
transmission lines,.of Petaluma, Cal., was an interested at- 
tendant at the recent San Francisco branch meeting of the 
American Institute of Electrical Engineers. 


Ralph Bennett has resigned as chief engineer of the 
Great Western Power Company, San Francisco, to accept 
the position of chief engineer of the Dominguez Land Com- 
pany, Title Insurance Building, Los Angeles. 


Albert Meinema, city sales manager of the Electric Ap- 
pliance Company’s Sar Francisco house, has been elected a 
member of the. National Sales Managers’ Association. A 
branch of the association was recently organized at Los 
Angeles. 


R, D. Holabird, president of the Holabird-Reynolds Com- 
pany, who returned to San Francisco during the past week 
after visiting the Pacific Northwest, will in future spend 
about half of his time at Seattle with the Holabird Electric 
Company. 


Y. Ishakawa, electrical engineer in charge of the 10,000 
h.p. steam and hydroelectric installation of Kyoto, Japan, was 
a recent interested spectator at the test of the new 12,000 kw, 
turbine at Station C of the Pacific Gas & Electric Company, 
in Oakland. 


S. P. Russell, manager of H. W. Johns-Manville Com- 
pany’s electrical department at San Franicsco, left for an 
eastern trip during the past. week. While in the Bast Mr. 


- Russell will attend the convention of the company’s electrical 


managers. 


R. J. Chapman has become associated with J. W. Swaren, 
technical advertising consultant at San Francisco. Mr. Chap- 
man has had a wide engineering experience, and for the past 
four years was general manager of the Fowler Utilities Com- 
pany, Fowler, Indiana. Mr. Chapman received his engineer- 
ing training at Purdue University and Leland Stanford Jr, 
University. 


J. H. Siegfried has resigned as superintendent of the light 
and power department of the city of Winnipeg to accept a 
position with the Pacific Power & Light Company as super- 
intendent of power. In this position Mr. Siegfried will have 
jurisdiction of all generating stations, transmission lines and 
substations owned by the company in Yakima, Walla Walla 
and Columbia River valleys. 


Robert McGlynn, who has been connected with the Smith- 
Tevis electric interests for the past four years, resigned his 
position as chief engineer of the four electric power stations 
of the United Light and Power Company at San Francisco, 
February ist. After eleven years of active work in electrical 
engineering lines, Mr. McGlynn intends to spend a few 
months in travel, and then return to choose a new position out 
of several that have been offered him. It is understood that 
no successor is to be appointed as chief engineer. 


_ Sam P. Russell, manager of the electrical department of 
the H. W. Johns-Manville Company’s San Francisco office, is at 
New York to attend the forthcoming annual convention of .the 
various managers of that department throughout the country, 
F: S. Mills, electrical manager of the company’s Los Angeles 
branch, and F. W. Loomis, manager of the electrical depart- 
ment at Seattle, will also attend the convention. George G. 
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Gunderson, who was recently succeeded by Loomis, accom- 
panied the latter to New York, For three days the convention 
will be held at New York and three days at Hartford, Conn., 
where H. W. Johns-Manville Company’s factory is situated. 
J. H. Davler, Russell's assistant, is in charge at San Francisco 
during his chief’s absence. 


Garnett Young, manager of the San Francisco office of 
the Telephone-Electric Equipment Company, announces that 
the Seattle branch, F, G. Larflin, manager, has removed 
from the Manufacturers’ Exchange Building to a choice loca- 
tion at 1002 First avenue South. The change was made 
absolutely necessary by increase in the business and three 
times the space occupied at the old location is now available. 


SOUTHERN CALIFORNIA NEWS. 


The city of Pomona will install a decorative street light- 
ing system in their city park, within the next ninety days. 


The city of Glendale will vote on a $40,000 bond issue, 
on February 2d, to be used for extensions and betterments 
on their municipal lighting plant. 


The Pacific Electric Railway Company has been given 
90 days to relieve the congestion on Main street. How this 
is to be done the council does not suggest, but simply states 
that it must be done. 


The local fire alarm situation in Los Angeles is still in 
abeyance, the matter now being in the hands of the city 
attorney, to submit his opinion on the legality of the speci- 
fications, The matter is still too indefinite to give any re- 
liable information, but the subject is certainly one that is 
becoming very interesting to the observer. 


The City Council of Los Angeles passed an ordinance 
forcing the lighting and telephone companies underground, 
in a district comprising two miles of streets in the business 
district. The cxact locations have not been determined as 
yet. They also decided against a petition from the resi- 
dents on Moneta avenue for an underground system com- 
prising about two miles. 


The Los Angeles council has rejected the compromise 
offered by the Home Telephone & Telegraph Company, re- 
garding the rate controversy and have recommended another 
expert to be employed to reappraise the plant. This plant 
has already been appraised by Mr. Sloan, of the Public Utili- 
ties Commissioners of Wisconsin, and Mr. Kempster B. Mil- 
ler, but because their report carried with it a recommenda- 
tion for the increase in rates, the council would not accept 
it as final and are still endeavoring to reduce the rate, in- 
stead of bringing it up equal to the Pacific Telephone & Tele- 
graph Company’s rate. 


LOS ANGELES SECTION A.1.E. E. 


At the meeting held January 23d two papers were pre- 
sented, one by Mr. E. Y. Porter, on “Show Window Light- 
ing,” and one by Mr. F. B. Lewis of the Edison Company, on 
“Practical Illumination. These papers were discussed by 
Prof. Nye, of the University of Southern California, who gave 
some interesting lantern slides of color effects, also Mr. 
Mills, of the Johns-Manville Company and Mr. Manahan, 
city electrician, also a general discussion by different mem- 
bers. Mr. Lewis gave a practical demonstration of his paper, 
showing the light effects as reflected by different colors, 
explaining the results to be had by given illumination in 
rooms finished in different colors. The papers were inter- 
esting to the members present, inasmuch as it is a subject 
that has been very much neglected and is of really great 
importance, not only in residences, but. offices and elsewhere. 
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SAN FRANCISCO SECTION A.1.E.E. 


The regular monthly meeting of the San Francisco Sec- 
tion of the American Institute of Electrical Engincers met at 
the Home Telephone Company’s building Friday evening, 
January 26, An interesting paper was read by Otto E. Falch 
on the design of transmission lines. This paper was followed 
by a lantern slide lecture on the Stanislaus transmission 
line construction by H. W. Crozier. Mr. Crozier’s paper ap- 
pears elsewhere in these columns. Mr. Falch’s paper will 
appear in the next issue of the Journal. 


MEETING NOTICES. 


The San Francisco Section of the American Institute of 
Electrical Engineers will give a dinner at eight o'clock, Sat- 
urday evening, February 3d, at the Old Poodle Dog Res- 
taurant, 421 Bush street, in honor of Bion J. Arnold, past 
president of the Institute. 


The Electric Development League will hold its regular 
monthly luncheon on February 6th at 12:30 p. m., at the 
Press Club rooms in the Commercial Building, 833 Market 
street. A debate will be held on the question, “Resolved, 
That it is to the best interests of central stations to sell 
incandescent lamps.” All electrical men are invited to at- 
tend, 


NORTHERN CALIFORNIA NEWS. 


President H. H. Noble announced that the Northern Cali- 
fornia Power Company has completed negotiations for the 
purchase of the properties of the Sacramento Valley Power 
Company. Two hydroelectric plants are included in the sale. 
The Sacramento Valley Power Company represents a merger 
er which was effected about a year ago, of the Shasta Power 
Company and the Northern Light and Power Company. Her- 
bert Fleishhacker and Mortimer Fleishhacker of San Fran- 
cisco and E. B. Smith of Redding are members of the selling 
syndicate. 

Northern California Power Company’s system. 

The two plants acquired in Eastern Shasta County will be 

tied in at once with the five hydroelectric stations of the 


ELECTRICAL CONTRACTORS’ NOTES. 


E. C. Burkhard, of Palo Alto, was in San Francisco re- 
cehtly on business, 


W. S. Hanbridge spent last Monday in Sacramento and 
Tuesday in Stockton on electrical contractors’ business. 


H. C. Reed superintendent for the Pacific Fire Extin- 
guisher Company, is at Portland looking after the company’s 
interests there. 


Mayor Rolph of San Francisco has called together a 
committee of contractors, composed of P. Decker, F. Watts 
and W. S. Hanbridge, in conference with Police Commis- 
sioners Cook and Woods, Fire Commissioner Brandenstein 
and Supervisor McLaren, chairman of the Building Com- 
mittee. The subject of discussion was in reference to the 
Chief of Department of Electricity. The contractors were 
asked in reference to the ability of a number of applicants 
for the position. The- subject of the alleged incompetence 
of the present chief was spoken of quite freely, but contrary 
to all daily paper reports, the contractors filed no charges 
against the chief. The contractors impressed upon the ad- 
ministration that they did not want to name a new chief, 
but to make sure that the man who would be appointed would 
give the contractors, dealers and consumers a fair deal, and 
at the same time not jeopardize the utility of the fire alarm 
telegraph systems. 

The list of names submitted is a good one, with a cou- 
ple of exceptions, and from such a body of men the city 
officials will find a man who will be a credit to the office. 
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plicated, is in reality, a lighter, cheaper, and more simple con- 
struction than that involving four motors of the same total 
capacity. re | @ a 

Most of the troubles on pioneer single-phase railways 
were due to operation at abnormally high speeds, at speeds 
higher than those for which the equipments were designed. 
These high rates of speed were possible because the line volt- 
age was always good and because the transformers were 
usually supplied with over-voltage taps. Furthermore, the 
motors had very steep speed characteristics, which permitted 
them to reach a higher speed than would be possible with a 
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PRINTING PLANT. 


Progressive printers are beginning to realize the mani- 
fold advantages of an electric drive for their printing shops. 
They readily perceive how easy it is to eliminate the long 
lines of shafting with belts to each machine dripping oil, diffi- 
culty of speed changing and the lack of economy in running 
all the shafting when it is desired to operate only one ma- 
chine. 

By the use of individual electric drive, machines may be 
located in the most convenient places for the work they are 
to perform, rather than in a row so as to be driven from one 
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Motor Driven Paper Cutter. 


line shaft. In this manner, each operator can run his ma- 
chine regardless of the others. The shop of Kohn & Pollock, 
Baltimore, Maryland, is an excellent example of the improve- 
ment to be secured from the electrification of a printing plant. 

Since the installation of individual motor drives, the aver- 
age cost of energy per month has decreased, and in addition, 
when the output of the plant was curtailed for any reason, the 
power bill was decreased in proportion, which, of course, was 
not true under the former system, The electrical equipment 
of the plant includes fifteen constant speed direct current 
Westinghouse type R motors, aggregating 21% horsepower. 
All of the motors were furnished by the Westinghouse Elec- 
tric & Manufacturing Company, East Pittsburg, Pa. 


DEVELOPMENT IN RAILWAY APPARATUS DURING THE 
PAST YEAR. 


During the year just past, considerable progress has been 
made in the development and improvement of electric rail- 
way aparatus. The increase in the number of applications of 
the single-phase system has been particularly noteworthy. 
The latest single-phase locomotive built by the Westinghouse 
Company is equipped with four driving axles. There are 
two single-phase motors geared to a quill surrounding each 
axle. This arrangement, which at first appears more com- 
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New Type ‘of Mounting Motors in Pairs on Each 


direct current motor with the same gear ratio. This source 
of trouble is now eliminated in Westinghouse equipments by 
the use of an overspeed relay, which is electrically operated, 
and is controlled by the current and voltage applied to the 
motor through the control circuit. When the speed of the 
motor reaches a certain predetermined limit, the control cir- 
cuit is opened on the higher notches of the controller. This 
makes it impossible to operate the cars above the limit un- 
less there is a long stretch of down-grade, which is unusual 
on interurban lines. In any event, excess speeds are pos- 
sible only when there is no power on the motors. This 
method of protection might safely be applied to direct-current 
motors, since extremely high speeds are not only dangerous, 
but in nearly all cases are unnecessary. High speeds are a 
source of expense because of the extra energy consumption 


TRADE NOTES. 


The Stanton Dielectric Rubber Company of Muskegon, 
Mich., because of a conflict in names will hereafter be known 
as the Vulcanized Products Company and their dielectric ma- 
terial called Dielectrite will be renamed Gohmak. 

The Moloney Electric Company of St. Louis, with works 
at that city and at Windsor, Canada, have opened a San 
Francisco office, in charge of R. B. Elder, in his permanent 
office on the ground floor of the Rialto Building. The 
Moloney Electric Company specialize exclusively on the 
manufacture of transformers and the San Francisco office 
is fully equipped with such detailed information as may be re- 
quired by any purchaser. 


NEW CATALOG. 
The Worcester Polytechnic Institute has just issued an 
attractive catalog of 250 pages covering items of interest con- 
cerning the Institute for 1911-1912. 
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INCORPORATIONS. 


SAN JOSE, CAL.—Saratoga Telephdne Company, for 
$9000, shares at $10 each, $1560 subscribed by A. B. Brolly, 
F. J. Currier, R. L. Hogg, J. A. Kerr, L. J. Church and others. 


ILLUMINATION. 


GERVAIS, ORE.—An agitation is being set on foot for 
electric lights in this town. 


WESTON, ORE.—The Preston-Shafter Milling Company, 
Athena, will rebuild its light plant here and install modern 
machinery, 


WOODVILLE, ORE.—The Rogue River Electric Company 
will supply electricity to the town as soon as the transformer 
station is completed. 


PORTLAND, ORE.—The Oregon-Idaho Light & Power 
Company has been granted a franchise for an electric light 
plant, power and heating service; the city is to establish the 
rates. 


BELLINGHAM, WASH.—Business men here are agitating 
the purchase and installing of cluster lights on parts of Holly, 
Bay and Prospect streets, 50 in all, for which the cost will be 
about $3750. 


PARIS, IDAHO.—The Telluride Power Company has been 
granted the right to maintain an electric light and power 
transmission system on and over the streets, alleys and pub- 
lic places of this city. 


ELLENSBURG, WASH.—S. Bornstein, of Seattle, made 
application to the City Council for a gas franchise; he offers 
a guarantee of $2000 and a gradually increasing percentage 
of the gross receipts. 


GLENDALE, CAL.—A special election will be held Feb- 
ruary 2 for the purpose of voting on the question of issuing 
$40,000 in bonds for acquiring, constructing and completing 
a municipal electric light works in the city. 


BELLINGHAM, WASH.—An appropriation of $6000 from 
the funds of the water department was made by the City Coun- 
cil for the purchase and installation of the required equipment 
for the proposed city auxiliary electric lighting plant. 


NEVADA CITY, CAL.—The trustees have decided to take 
up the project of establishing a municipal lighting system. 
The Pacific Gas & Electric Company, which owns the system 
now supplying the city with light and power, will be asked 
to name a figure which it will accept for its plant in this city. 


FRESNO, CAL.—W. N. Henderson, local manager for the 
Pacific Gas & Electric Company, announces that his com- 
pany plans the erection of a $60,000 brick and stone struc- 
ture for its offices in Fresno. The building and site will cost 
somewhere in the neighborhood of $50,000 and plans will be 
ready within a few weeks. 


TRANSMISSION, 
MODESTO, CAL.—The board has granted permission to 
the Sierra & San Francisco Power Company to maintain an 


electric transmission line in certain parts of Stanislaus 
county. 


SAN FRANCISCO, CAL.—Kalenborn & Pahl, electrical 
contractors, report the completion of a difficult job of sub- 
marine cable work for the U. S. Government which has re- 
cently connected Angel Island with an 11,000-volt power cable 
to the mainland at Tiburon across Raccoon Straits . 


BRIDGEPORT, WASH.—J. E. Brayton of the Nixon- 
Kimmel Company, Spokane, has asked the City Council for 
a franchise to construct light and power lines over the streets 
and alleys here. 


LEWISTON, MONT.—The Butte Electric & Power Com- 
pany will build a high tension power transmission line from 
Rainbow Falls to Lewiston this summer. The distributing 
system in Lewiston will also be rebuilt. 


SEATTLE, WASH.—tThe contract for the complete elec- 
trical system for the 42-story L. C. Smith building, to be 
erected at the corner of Yesler Way and Second avenue, 
has been let to the Empire Construction Company. 


HUSUM, WASH.—Work on the $1,000,000 power plant of 
the Northwestern Electric Company, four miles down the 
White Salmon River, will be pushed to completion as soon 
as the snow disappears. Large donkey engines were hauled 
up from Underwood, to be used in excavating for the con- 
crete dam. 


GARDNERVILLE, NEV.—William Scheele & Dick Thran 
have made application for a franchise right to operate an 
electric plant and transmit electricity along a certain route. 
The franchise calls for a period of 25 years. On March 4th 
at the office of the board, at Genoa, Nev., a meeting will be 
held for a hearing of the said petition. 


SEATTLE, WASH.—Voters will be asked at the city elec- 
tion in March to approve bond issues of $1,000,000 and $640,- 
000 for additional light and power sites on the White River 
and Lake Cushman, respectively, as the result of a meeting 
of the council. The issue, if approved, will include the purchase 
price of the land and the cost of installation of the power 
plants. It is proposed to utilize the Lake Cushman site for 
power for industrial establishments for this city. John C. 
Higgins, representing John E. Wickstrom, owner of the 
riparian rights and land in the tract, said that if the city 
declined to take over the lands they would be used for a pri- 
vate plant for the development of light and water power. 


SAN FRANCISCO, CAL.—The work of laying 20,000 feet 
of cable from the Oakland shore to San Francisco, connect- 
ing the distributing stations of the Great Western Power 
Company and the City Electric Company has been completed. 
With the new cable in working order the San Francisco dis- 
trict of the Great Western Power Company will have a much 
improved service, getting its power directly from the main 
station on the Feather River, 165 miles away. About six 
months have been consumed in laying the cable, which is 
believed to be the largest and longest of its kind ever laid. 
The cable, which is six inches in diameter, will furnish 5000 
kilowatts of power. It is protected by two shields of metal. 
one of lead and another of steel, with a compound substance 
between the shields, The cost of the power cable was about 
$250,000. 


TRANSPORTATION. 


LOS ANGELES, CAL.—The Pacific Electric Railway Com- 
pany has been granted the right to electrify the Santa Monica 
air-line. 


SALEM, ORE.—The Oregon Electric Railway Company 
promises to build a commodious new depot here within a 
short time. 


PASADENA, CAL.—The Southern Pacific Company has 
been granted a franchise to extend its road out Washington 
to Wilmington street. 
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BILLINGS, MONT.—Trolleyless cars have been intro- 
duced on the electric system here, Power is drawn from 
storage batteries on the cars. 


PHOENIX, ARIZ.—An application for a franchise for the 
proposed White line to Mesa and Scottsdale, has been made 
by the Salt Lake River Valley Electric Railway Company. 


MOSCOW, IDAHO.—The Inland Empire Railroad will 
begin work at once on the new depot for this city, to be a 
duplicate of the new station at Colfax. The cost will be $4000. 


BELLINGHAM, WASH.—Nooksack Valley Traction Com- 
pany has secured an extension of the limit of its franchise for 
the construction of an electric line. Work must begin within 
nine months. 


BOTHELL, WASH.—A. K. Rouse, representing Chicago 
capital, has asked for a franchise to build an electric line 
in Bothell, for street cars and light. The line is to be built 
into Seattle later. 


NAMPA, IDAHO.-—The Southern Idaho Heat, Light & 
Power Company has secured a site for a depot for the 
Nampa-Caldwell electric line. A fine depot will be con- 
structed this spring. 


MARSHFIELD, ORE.—Directors of the Terminal Railway 
have ordered work to proceed on the first mile of the line 
out of here. Two electric passenger cars will be ordered at 
once in San Francisco. 


EL PASO, TEX.—The Stone-Webster corporation is con- 
sidering the project of constructing a valley electric line from 
Kl Paso through El Paso valley to Socorro or some other 
point in the lower part o: the valley. 


LOS ANGELES, CAL.—Vice-President Paul Shoup of the 
Pacific Electric Railway has announced that the company 
will spend something like $100,000 in improving its terminal 
facilities at Sixth and Main streets. 


SUTTER CITY, CAL.—Offers of a free right-of-way and 
the purchase of stock of the Marysville-Colusa Railroad 
have been made to the Northern Electric Company, which 
will build through to Sutter City. 


WENATCHEE, WASH.—Bonds of the Wenatchee Valley 
Railway & Power Company have been sold to the amount 
of $1,000,000, The company will construct a trolley from 
Malaga to Leavenworth, 60 miles long. 


LEBANON, ORE.—A surveying crew is at work running 
lines up the Santiam River. No information is available, 
but it is believed the crew is in the employ of the Oregon 
Electric and that a line to Sweet Home will be built. 


LOS ANGELES, CAL.—The new shops of the Pacific 
Electric Railway Company «t Dominguez, the industrial city, 
will pe built at a cost of $750,000 instead of $250,000 as pre- 
viously announced, according to a statement of Paul Shoup, 
vice president. 


SACRAMENTO, CAL.—The Vallejo & Northern Railway 
Company has applied for a franchise for lines on Second 
street, between K and M streets, and thence on M to the 
middle of the Sacramento river, and on Front street, from 
R to M, and thence to the center of the river. 


MONROVIA, CAL.-——General Superintendent Pratt, Divi- 
sion Superintendent Whelan, and other Southern Pacific offi- 
cials, inspected the Los Angeles-Monrovia spur of the South- 
ern Pacific recently. The party came in a special train and 
devoted considerable time to a careful investigation of switch- 
ing and yard facilities at the station. No hint of the purpose 
of the trip was vouchsafed but it is believed that the often- 
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discussed project of electrizing the line is again under con- 
sideration. The announcement that electric traction ‘will soon 
displace steam on the Los Angeles- Pasadena branch supports 
this conjecture, which is further strengthened by the fact 
that the region traversed by the Monrovia line is rapidly 
building up and only awaits frequent service to become as 
densely settled as the district contiguous to the Pacific 
Electric. 


LODI, CAL—It is reliably reported that the Central 
California Traction Company has secured rights of way for 
a branch line from its main Sacramento line at Galt road 
to Galt, and that it proposes to extend the branch line through 
Thornton and on to Walnut Grove on the Sacramento River. 


PASADENA, CAL.—The Pasadena Rapid Transit Com- 
pany, whose aim it is to establish a twelve-minute railway 
service between this city and Los Angeles, has taken the first 
step in proceedings for the creation of a bond issue to finance 
the undertaking. At a recent meeting it was decided by the 
company that the proposed bond issue will be $2,000,000 in- 
stead of $3,000,000 as was contemplated. 


STOCKTON, CAL.—In all probability the Central Cali- 
fornia Traction Company will shortly apply to the City 
Council for a franchise to operate its lines along Tuleberg 
Levee to the Crown Mills. Councilman O’Keefe suggests that 
the city build a belt line on the waterfront and allow all com- 
panies to use it. 


FOREST GROVE, ORE.—The council has granted a 
franchise to the Oregon and California Railroad Company, 
which grants the right to lay, construct and maintain street 
car tracks and to operate and maintain power, telephone and 
telegraph lines in this city. Construction work is to be com- 
pleted within 8 months. 


TELEPHONE AND TELEGRAPH. 


GLASGOW, MONT.—The operating room of the Moore 
telephone exchange was destroyed by fire recently. 


ST. JOHNS, ORE.—The Mount Hood Raiiway and Power 
Company will as soon as possible install their own telephone 
system in their planis and offices. 


MEDICAL LAKE, WASH.—Negotiations are on for the 
purchase of the Medical Lake telephone line by the Pacific 
States Telegraph & Telephone Company. 


EUGENE, ORE.—A. E. Cohoon, supervisor of Suislaw 
National Forest, is seeking a franchise over roads in western 
Lane county, for a government telephone line. 


SEATTLE, WASH.—Word is received here that the Mar- 
coni Wireless Telegraph Company will equip fourteen vessels 
on the Pacific Coast and that in a short time the company 
will open a station in Seattle. 


WALLA WALLA, WASH.—The Western Union Telegraph 
Company’s office in this city are to be moved from their pres- 
ent quarters in the Pain building on South Second street to 
the Podigo-Lonoy building on North Second street. 


GOLDENDALE, WASH.—The Lyle Telephone Company 
has been granted permission to maintain a telephone line 
along the public highways in the districts tributary to Lyle, 
upon the express condition that public travel shall not be 
interfered with. 


MARTINEZ, CAL.—The Pacific States Telephone & Tel- 
egraph Co. directors met here the other day and re-elected 
Henry T. Scott of San Francisco, president; E. C. Bradley, 
vice-president and general manager, and F. W. Eaton, secre- 
tary and treasurer, in addition to twelve directars. From 
now on the directors will hold their meetings at the general 
offices in San Francisco. 








